Introduction
Primary effusion lymphoma (PEL) is a rare type of nonHodgkin lymphoma that presents with pleural, pericardial, or peritoneal serosal effusion in body cavities, without detectable tumor masses or lymphadenopathies. PEL usually occurs in 1 body cavity; however, some cases involving more than 1 cavity have been reported [1] . PEL primarily affects human immunodeficiency virus (HIV)-positive patients and immunocompromised patients with malignancy, cirrhosis, or solid organ transplantation; it rarely occurs in immunocompetent patients. Immunocompetent patients diagnosed as PEL are usually more than 60 years old, infected with human herpes virus-8 (HHV-8), and in some cases infected with Epstein Barr virus (EBV) [1, 2, 3, 4, 5, 6] . PEL is considered a non-Hodgkin lymphoma (NHL) associated with HHV-8, HIV, and EBV [6] . Herein we present an HIV-negative, EBV-negative, HHV-8-positive immunocompetent male patient with PEL. Flow cytometry was not performed in our hospital because we do not have enough medical equipment for this technic.
Case Report

Clinical Summary
A 72-year-old male was admitted to hospital due to a 4-week history of anorexia, fatigue, shortness of breath, and nonproductive cough. He has had hyperlipidemia and type-2 diabetes mellitus for 20 years, and underwent coronary artery bypass grafting surgery in 1990. Breath sounds were absent on the left side. Laboratory findings are shown in the Table. Chest X-ray and chest computed tomography (CT) showed a massive, left-sided pleural effusion (Figure 1 ). Peripheral lymphadenopathy (LAP) and organomegaly were not observed. Bone marrow biopsy was not performed because the patient did not want the procedure. Positron emission tomography-computed tomography (PET-CT) showed that there was no signicifiant findings. Echocardiography showed 40% ejection fractions, but no pericardial effusion. Due to the pleural effusion thoracentesis (continuous drainage of the left-sided pleural effusion) and talc pleurodesis were performed. The pleural fluid was hemorrhagic and biochemical examination showed that it was exudate (lactate dehydrogenase [LDH] : 2386 U/L; albumin: 2.6 g/dL). Cytomorphological and immunocytochemical analysis of the pleural fluid showed high grade malignant lymphoma and the patient was diagnosed as HHV-8-positive PEL (Figure 2A-E) .
The CHOP chemotherapy protocol (cyclophosphamide 750 mg/m 2 , adriamycin 50 mg/m 2 , and vincristine 1.4 mg/m 2 on d 1, and prednisolone 100 mg on d 1-5; the cycle is repeated every 21 d) was initiated 1 month post diagnosis. After the first cycle cerebral vascular insufficiency was observed and therefore the protocol was discontinued. During follow-up the patient's pleural effusion did not recur, but progressive abdominal swelling was observed 4 months post diagnosis. Abdominal ultrasonography showed significant ascites and chest X-ray showed the absence of pleural effusion. Paracentesis was performed because of the ascites. Cytomorphological and immunocytochemical analysis of the ascites showed similar findings as for the pleural fluid. HHV-8-positive PEL was observed in ascites as well ( Figure 2F ). 2 months after paracentesis the patient returned to the hospital with recurrent ascites and paracentesis was performed again. Rightsided pleural effusion was observed 3 months after the last paracentesis. Thoracentesis and talc pleurodesis were performed 
Cytomorphological and Immunocytochemical Analysis
Discussion
PEL is characterized by proliferation of malignant lymphocytes in the major body cavities (without detectable solid masses), large-cell, immunoblastic, plasmablastic, or anaplastic cytomorphology, B-cell lymphoma that often has an indeterminate immunophenotype based on non-molecular methods, malignancy that usually develops in immunocompromised patients (especially those that are HIV-positive), and the universal presence of HHV-8 [7] .
Although PEL is B-cell clonal in origin, it exhibits a non-B, non-T null phenotype. The neoplastic cells in PEL lack surface expression of B-cell markers, such as CD19, CD20, CD79a, and immunoglobulin, they express plasma cell-related markers, such as CD30, CD38, CD45, and CD138, but they also exhibit clonal rearrangement and somatic hypermutation of immunoglobulin genes, suggesting that they originate from post-germinal center B-cells [1, 5, 6, 7] . Cytologically, PEL is a large cell lymphoma with both morphologic features of immunoblastic and anaplastic large cell lymphomas; therefore, cytomorphological differentiation of PEL from other lymphomas involving the body cavities may be difficult. The major differential diagnoses include anaplastic large cell lymphoma (ALCL), diffuse large B-cell lymphoma (DLBCL), Burkitt's lymphoma, and pyothorax-associated lymphoma (PAL).
ALCL is a T-cell/null-cell lymphoma that typically involves lymph nodes or extra nodal sites, such as skin, soft tissue, and bone. ALCL presenting with pleural effusion has rarely been reported [8] . Also ALCL and PEL may overlap, both morphologically and immunophenotypically. The distinction between these 2 entities is important because ALCL has a much better prognosis. Morphologically, they are both high-grade lymphomas composed of large cells with pleomorphic nuclei and prominent, single-to-multiple nucleoli. Immunohistochemically, both entities usually stain positively for CD45, CD30, and EMA. Unlike PEL, ALCL usually expresses some T-cell markers and ALK-1; however, rare PEL cases express T-cell markers [9, 10] . In addition, approximately 20%-40% of adult ALCL patients are negative for ALK-1 [11] ; therefore, the importance of testing for the presence of HHV-8 in lymphoma cells cannot be overemphasized, because its detection is regarded as a sine qua non for the diagnosis of PEL, in contrast to ALCL. Burkitt's lymphoma may present as a serous effusion, but is usually differentiated from PEL by its distinct morphologic features (i.e. medium-sized cells with round nuclei, prominent nucleoli, and basophilic vacuolated cytoplasm). Immunophenotyping usually shows a B-cell lineage in Burkitt's lymphoma, as compared to the null-phenotype of PEL. Positive staining for CD10, Bcl-6, and cmy, and the absence of HHV-8 are also helpful findings in Burkitt's lymphoma. DLBCL, including the immunoblastic variant, also overlaps with PEL. Although very rare cases of primary body cavity DLBCL have been reported [12] , the majority of cases are associated with contiguous or disseminated disease at presentation. The immunophenotype and HHV-8 positivity are helpful in distinguishing these 2 entities, because DLBCL is HHV-8-negative and expresses B-cell surface markers.
PAL is a pleural, EBV-associated NHL that develops following longstanding chronic pleural inflammation. It is not associated with systemic immunodeficiency, but is linked to local immunosuppression and chronic stimulation, inducing clonal proliferation of cells latently infected with EBV [13] . Unlike PEL, extensive local solid masses are also observed in PAL. Cytologically, PAL may be indistinguishable from PEL; as such, immunophenotyping and HHV-8 testing are essential for the differential diagnosis. PAL patients are HHV-8-negative and express B-cell markers. Furthermore, EBV detection, although important in the diagnosis of PAL also it could be seen in PEL, because of this reason the detection of EBV is not specific disorder for PAL [14] .
PEL usually occurs in HIV-positive patients. HIV-negative PEL patients are in a immunodeficient state because of advanced age or some other conditions, including solid organ transplantation, cirrhosis, and malignancy [1, 2, 3, 4, 5, 6, 15] . The presented patient did not have any underlying immunodeficiency conditions, except for advanced age. A search for all series and case reports of HIV-negative and HHV-8-positive PEL cases published in the English-language literature as late as June 2011 was conducted. A review of the literature by Yiakoumis et al. reported only 20 HIV-negative PEL cases, as well as 2 PEL cases that were HIVnegative and HHV-8-positive. %83,6 of the patients were male and the mean age of all patients was 62 years. Some of the patients had associated Kaposi sarcoma (KS) or multicentric Castleman's disease (MCD) [15] . The CHOP and modified CHOP protocols were administered to 11of the patients; only 4 of these patients survived more than 1 year [16] . In addition to these cases, we found reports on another 6 HIV-negative PEL cases [1, 15, 17] .
CHOP combination chemotherapy regimens are most commonly used as first-line therapy for PEL, which usually result in survival of only a few months-prognosis is very poor. In a retrospective study median survival was 6.2 months and the 1-year overall survival rate was 39.3% [18] . HAART (highly-active antiretroviral therapy) is recommended in HIV-positive PEL patients and rituximab-CHOP chemotherapy is recommended for PEL patients that are HHV-8 negative and CD20 positive [6, 18] . Tamara et al. reported good results with intracavitary cidofovir in HIV-negative, HHV-8-positive PEL patients [17] . Although PEL has a poor prognosis, use of CHOP chemotherapy, antiviral treatment after drainage of effusion, and intracavitary treatment after pleurodesis should be considered for improving survival. In the present case talc pleurodesis for pleural effusion was also performed and after this treatment any pleural effusion was not repeated on the same side.
